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Role of early viral surface antigens in cellular immune response to vaccinia virus"
Introduction
The specific activity of murine cytolytic T lymphocytes (CTL) . CTL activities therefore seem t o be specific for both H-2 and viral antigens. To obtain further information about possible physiological activities of CTL in the recovery from vaccinia virus infection, the specificity of the sensitizing antigenic structures induced by the virus has t o be investigated. Infection with vaccinia virus leads t o the destruction of the infected cell. During virus replication and propagation numerous virus-specific antigenic products are synthesized in the cytoplasm and on the surface of the infected cells. Some of these antigens are structural antigens of the virus while others d o not seem t o be antigenically related t o antigens found on the surface of the virus particle [lo] .
Data reported here were obtained after infection of mice with different strains of vaccinia virus. These strains differed in the expression of viral surface antigens (VSA) on infected cells. Early VSA were sufficient for induction of specific CTL in vivo and for lysis of infected cells in-vitro. U. Koszinowski [14] . DIs was propagated on 12-day-old fertile eggs at 35-36 "C for 2 days. Titrations were done on primary chicken fibroblasts [ 121.
DIs was used in a concentration of 1 x 1 O5 TCIDs0/ml. Purification of strain WR was performed according t o the method of Joklik [ 131. Inactivation of vaccinia virus WR was obtained by incubation at 56 OC for 1 2 0 min three times interrupted by a short sonication procedure. Mice were injected intraperitoneally (i.p.) with 1 ml virus suspension six days before harvesting of spleen cells. The IF by this antibody may not be directed t o a single virus-specific surface antigen, but in this text the antigen(s) which is stained after absorption of DIs antigen activity is termed as LSVA.
Antisera

Antiserum to early vaccinia surface antigens (anti-EVSA) :
rabbit serum against EVSA was prepared by injection of crude soluble early antigens of DIs-infected rabbit kidney cells into rabbits. The production of this antibody has been described elsewhere in aetail 11 21. This antibody has complement fixation titers against concentrated soluble antigen. It did not neutralize vaccinia virus nor did it stain V antigens of vacciniainfected cells. As revealed by IF, this serum contained antibodies against EVSA. 
Antiserum to structural antigens of the virion (anti-
VA
Cytolytic antibody assay (CA)
The method of Kibler and ter Meulen [ 181 was modified for L cells as targets and vaccinia strains as infective agents. Guinea pig complement was used in a final concentration of 20 hemolytic units. Test tubes contained 0.05 ml antiserum, 5 x lo4 "Cr-labeled erythrocytes in 0.05 ml and 0.1 ml complement. Each assay was run at least in triplicate.
After 4 h incubation a t 3 7 OC in COz, supernatant and cells were harvested separately and 51Cr release was determined according t o the formula: The standard deviation (SD) from at least a triplicate assay was calculated. The data are given without SD since, under test conditions used, the SD of percentage lysis was less than 5 %. The data obtained after infection of mice with strain DIsinfected cells suggest CTL activities against early VSA. Different anti-viral sera were prepared to control these results in inhibition assays (Table 3 ). These antibodies were tested for inhibitory activities in the anti-viral CMC. Target cells were vaccinia virus WR-infected L-929 cells or noninfected controls; cytolytic effector T cells were harvested from C3H mice sensitized against vaccinia strain WR. Antiserum in 0.05 ml volume was added to the reaction mixture containing 5 x 1 O4 target cells and 5 x 1 O6 effector cells in 0.2 ml volume. The results are shown in Table 4 . We found significant inhibition of CMC using serum No. 8 and anti-ESVA serum. Anti-LSVA serum and serum directed against structural antigens (anti-VA) had n o significant inhibitory activities. The inhibition test with 1 optical density unit of inactivated vaccinia antigen gave negative results, after addition of about 1.2 x 1 O1 vaccinia virus particles there was no inhibition of anti-viral CMC. The virus-specific receptor site of the cytolytic T cell does not seem to recognize antigens of the vaccinia virus particle. The data confirm the finding that CTL recognize early vaccinia surface antigens. b) Significant lower specific 51Cr release (P < 0.05).
Results
Discussion
Vaccinia virus infection leads to production of several antigens coded by the virus. It has been supposed earlier lead at once to destruction of the host cell. Vaccinia virus has a tendency to attach t o cell surfaces and can spread directly from cell t o cell despite specific neutralizing antibody in the surrounding medium [21] . Reacting against EVSA, the CTL prevents viral DNA synthesis and in later stages the spreading of virus. I t is tempting to assume that EVSA, whose role in vaccinia replication is unknown, "modify" H-2 antigenic structures and in addition give virus specificity of the H-2-restricted anti-viral CMC. However, experiments performed to demonstrate inhibition of viral proliferation by CTL in vitro have so far been unsuccessful.
